Abstract
Introduction

4
Free thiol groups play an important role in the survival of predominantly anaerobic cells like 96 spermatozoa (40) and Trichomonas vaginalis (11). The strongly nucleophilic character of the 97 sulfur atom and the unique redox properties of the thiol group make it a key residue for enzyme 98 catalysis, protein folding, and redox signaling and regulation (42), which are important for 99 cellular energy metabolism, motility and subsistence of sperm and Trichomonas. We 100 hypothesized that a topical agent capable of targeting free thiols would arrest both sperm and
101
Trichomonas in semen quite specifically since free thiols are unlikely to be available elsewhere 102 in normal vaginal environment due to the low pH. Though agents independently targeting sperm 103 and Trichomonas are available, in this major study we have attempted to combine the two 104 intense capabilities together through rational drug design. We report here the in vitro activity and 105 safety profile of some very potent spermicidal microbicides, the most promising of which were 106 more effective than N-9 (the OTC spermicide) in killing sperm and more efficacious than vitro, these compounds appeared safer than N-9 for intravaginal use.
6
ATCC strain as firmly resistant strains. Stock solutions (100 mM) of test compounds were 154 prepared in DMSO. These stock solutions were diluted with TYM medium to obtain a 155 concentration of 400 µM and then further serially diluted with the same medium to 1.0 µM in a 156 48-well plate. 0.05% DMSO in TYM was used as vehicle in control wells. Parasites (5x10 3 
157
trophozoites/well) were added to these wells and incubated anaerobically at 37°C. synthesized exhibited dual activity and nine of these (except 7) were more effective than 278 metronidazole (MET) in inhibiting the growth of MET-resistant Trichomonas strain (Table 1) .
279
Five compounds were found to be more active than nonoxynol-9 in spermicidal potential with 280 activity hierarchy of 6 > 2 = 9 > 3 > 1 > N-9, while two compounds exceeded metronidazole in Trichomonas at seminal pH may add considerably to their activity and safety.
431
All the new compounds synthesized were apparently much safer than N-9 towards human 37.47± 7.49 [3] >400 [3] 2100.72 [3] >4000 [3] 20.14± 7.61 [3] 23.02±5.75 [3] 2060.77 [3] 2204.42 [3] 9 N SH. S HN azepanium azepane-1-carbodithioate 274
152.07± 30.41 [3] 76.03± 15.2 [3] 103.4±12.16 [3] 2649.64 [3] 591.24 [3] 1328.5±483.1 [3] 18.87± 3.77 [3] 332.13±30. 
